In order to configure the right kind of Photovoltaic (PV) 
Introduction
India has abundant solar resources receiving 2500-3000 hours of sunshine every year with a potential of generating 20 MW/km 2 , but the major part of the available sunshine is diffused in nature (especially in Eastern and North Eastern states). This calls for appropriate attention to be directed towards the configuration of a Solar Photovoltaic (SPV) system so that Energy Security [1, 2] as envisaged by Ministry Of New and Renewable Energy Sources (MNRES) and the Jawaharlal Nehru Solar Mission (JNSM) can be achieved within the target period. In the above back drop, the designers of large area SPV systems carefully have to consider the impact of Mismatch losses in different technology PV modules. Therefore Mismatch effects at the level of PV panel configuration has been considered by the authors of this paper under actual roof top insolation in the form of:
a) Relative Power Losses (R.P.L.) and b) Shadowing Losses.
There is some work dealing with these mismatch losses, but most of them only examine the losses under Standard Test Conditions (STC -irradiance: 1000W/m 2 ; AM 1.5 spectrum; module temperature: 25ºC). This has been currently revived through the efforts of W. Damm et al [3] of the University of Oldenburg where the group has investigated R.P.L. values of PV modules in Non-standard climatic conditions.
Experimental Configurations
With the aforesaid direction of investigation, winter morning sessions with good values of clearness index were chosen for conducting the experiments on a pair of low-wattage (10 watts) PV modules on the roof of the departmental buildings. For both Single Crystalline Silicon (c-Si) modules and Amorphous Silicon (a-Si) Modules, the following configurations were used for R.P.L. 
c) I-V characteristics of above modules in series combination. d) I-V characteristics of above modules in parallel combination. e) Aforesaid set of experiments were repeated for a-Si modules at the same level of insolation (400W/m 2 ) on the plane of modules.
Experiments (a) to (e) were repeated for insolation level of 500W/m 2 and 600W/m 2 also. The electrical characteristics were utilized to estimate the R.P.L. [4, 5] arising in series and parallel combination of the modules.
Results
In this section Table 1 shows estimated values of R.P.L. in series and parallel combination of both c-Si and a-Si modules at an insolation of 400W/m 2 . Table 2 lists up the basic electrical parameters of a PV module that have significantly contributed to the 1 st mismatch effect (R.P.L.) in a-Si PV modules with increasing insolation during the later part of the day. 
) 15% shadowing (85% illumination) b) 30% shadowing (70% illumination).
Testing of a-Si module under 100% illumination, 85% illumination and 70% illumination at an insolation of 250W/m 2 gave 3 sets of I-V characteristics. These curves are depicted in Figure 2 .
The percentage of illumination to which the c-Si and a-Si modules were subjected, is mentioned in the I-V curves in Figure 1 and Figure 2 . 
Concluding Remarks
From Table 2 , it is found that the magnitude of R.P.L. values for series string depends principally on the relative dispersion of Short-Circuit currents of individual modules while this magnitude for parallel string is principally affected by the relative dispersion of Peak power voltages of the individual modules. Thus, R.P.L. values for parallel combination of PV modules although lower than its series counterparts, as is evident from Table 1 have to be accounted for and not neglected as opined by some investigating system designers [3] . However, these roof-top experiments have to be repeated for varying sky conditions in West Bengal before such a selecting criterion for a-Si modules can be adopted for configuring PV panels. Also, a similar experimental configuration as depicted in section 2 has to be performed by the authors at identified levels of insolations, typically experienced in average Indian Climatic Conditions.
Regarding the shadow effect on these low wattage modules, it can be clearly envisaged from Figure 1 and Figure 2 that the effect of shadowing is much less detrimental for a-Si module (relative percentage reduction of peak-power is only 40% compared to c-Si modules) compared to c-Si module of same wattage. Thus, it is evident that a-Si modules are the obvious choice over c-Si counterpart in compelling situations involving partial shadowing.
However the configurations of the large area PV arrays are assuming greater significance in view of the upcoming new buildings in the urban areas which are the platforms for Building Integrated Photovoltaic (BIPV) Systems [6, 7] . It is expected that the Amorphous Silicon PV modules, in aforesaid deployments will have an edge over the Crystalline Silicon PV modules in this part of the subcontinent.
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